Flouride toxicity has acquired a massive form in present times since we have to dig deeper and deeper in search of drinking water. Deeper levels are richer in toxic metals and non metals like Arsenic and Flourides. The present study takes a common freshwater fish Channa punctatus as a bioassay of fluoride toxicity and studies the effects of reversal of toxic effects by use of Ascorbic acid and by keeping the fish in clean water. The results have been compiled in the form of graphs and photomicrograph.
Fluorine, as baptised by Sir Humphry Davy in 1810, is unique among the chemical elements because of the relatively high strength of bonds formed between fluorine and metallic and non-metallic elements and, the relatively small size of the fluorine atom and the ion (Emeleus, 1969) . Fluorine is the most electronegative chemical element (i.e. the power of an atom in a molecule to attract electrons of itself) and ranks thirteen in order of abundance of the elements and constitutes about 0.06-0.09 percent of the earth's crust (Smith, 1983 Presence of excess fluoride in water is a serious problem now a day. In aquatic habitat fish are the most sensitive organisms and get affected even upon a mild change in the surrounding environment.
Materials and Methods
To study the control measures and reversibility of fluoride induced effects in Fish Channa punctatus, fishes were first exposed to 30mg/l and 60mg/l fluoride concentration in form of Calcium fluoride in water for 1 month. 10 fishes were taken from 60 mg/l exposed group and given alternate day Ascorbic Acid (C 6 H 8 O 6 ,) treatment (molecular weight (176.13) in concentration of 100mg/l and fish of 30 mg/l were kept in normal water as withdrawal group keeping alternate day change of water for one month. A control group was run parallel to the experiment. After the expiry of each experimental period control, withdrawal and Ascorbic acid treated fish were processed simultaneously for Bio-accumulation of fluoride in vital tissues, and Histopathology. 
Results and Discussion
The bio-accumulation studies in different tissues viz. liver, kidney, gills and muscles of the fish Channa punctatus exposed provide after withdrawal and ascorbic acid treatment have been done. There was no significant changes in fish in case where they were exposed to fluoride for one month and then the exposure was withdrawn for one month. This indicates that the changes produced as a result of fluoride toxicity has been reversed spontaneously after a certain time period when the exposure is ceased. There was no significant changes in accumulation of fluoride in organs viz. liver, kidney and muscle except gills in fish of withdrawal group as well as ascorbic acid treated group compared to control group.
In ascorbic acid (vitamin C) treated group less accumulation was observed in comparison to withdrawal group. This clearly indicates that ascorbic acid checks the accumulation and induces reversal of fluoride toxicity. This is very much consistent with the studies carried out by Gupta et al., (1996) where treatment with vitamin C and D and calcium produced a significant improvement is skeletal, clinical fluorosis and biochemical parameters in children drinking water containing 4.5 ppm fluoride and ascorbic acid treated group ( P <0.001 & P < 0.01). The presence of toxicity in gills might be due to maximum accumulation of fluoride in gills compared to other organs which took more time to be reversed.
The histopathological study revealed the persistence of alterations in the gills, liver and kidney even after withdrawal and ascorbic acid treated group as compared to control. In gills secondary lamellae have been found fused with swelling in epithelial cells in both the withdrawal and ascorbic acid treated groups. Damage in epithelium with necrosis has also been observed. In withdrawal group at some places the secondary lamellae of gills have been fused to form rounded bulge in which the accumulation of mucous has taken place. While in ascorbic acid treated group bulging has not been observed. The gill of control fish showed normal structures. In liver hepatocytes, disintegration and congestion in central vein and sinusoids have been observed in both the withdrawal and ascorbic acid treated groups. No congestion and disintegration of hepatocytes have been noticed in liver of control fish. Kidney of both the withdrawal and ascorbic acid treated group showed broad lumen of renal tubules with swelling in epithelial cells. Intertubular haemopoeitic cells have been found degenerated and there was a shrinking in the glomerular network. The kidney of control fish was normal in structure. The recovery of all these histopathological alterations has seemed to be taking place in ascorbic acid treated group when compared with the withdrawal group. Similar findings have been reported (Chinoy and Sequeira 1989 a and b; Chinoy, 1991 a and b). The ingestion of ascorbic acid and calcium to NaF treated rabbits and rats showed appreciated recovery from fluoride induced effects. Ascorbic acid and calcium administered together manifested a synergistic effect in reversal of NaF induced toxicity . According to Guna et al., (2001) vitamin D treatment significantly lowered fluoride induced reductions in body weight and feed consumption.
Summary
From the present studies and findings it is evident that fluoride induced effects are by and large, transient and reversible by withdrawal of exposure and treatment with ascorbic acid (vitamin C). However to obtain complete recovery extended period is necessary.
